and of Bahrain from BBB-to BB. Observing different degrees of oil dependencies and budget deficits of GCC countries, it is observed in certain market reports [e.g. Samba (2016) ] that GCC stock markets are perhaps disintegrating. However, there is a need to distinguish between short run divergence and long run association.
Financial linkages in the GCC countries amplify the effects of oil price movements with changes in fiscal spending. Equity markets have fallen on the investors' concern that lower government spending will impair corporate earnings. The reduced government spending has affected bank deposit growth, tightened liquidity and pushed up interbank rates. This has been exacerbated by government debt issuance. In some countries, private sector credit has also been squeezed, though in others delays in government payment have increased demand for additional credit lines. Consumption and investment are affected because of downward pressure on asset prices and battered confidence caused by sustained low oil price.
GCC stock markets suffered large losses (Table 1) during the short time horizon of 1 year. It has been observed in various market reports that oil price and stock market return are no longer correlated [Samba, 2016] . Even though oil prices continued to rise GCC bourses trended down. It could be because of the perception among the investors that the recovery of oil price is unlikely to signal a meaningful increase in Government spending at least during 2016. Given the close linkage between Government spending and private sector performance in GCC countries, corporate earnings are anticipated to remain under pressure. MSCI GCC Index: The MSCI GCC Countries Index captures large and mid-cap representation across 6 GCC countries. The index includes 85 constituents, covering about 85% of the free float-adjusted market capitalization in each country. International Journal of Business and Management Vol. 12, No. 1; In view of the above economic syndrome, this research study has been adopted to analyze long run cointegration of oil price and GCC stock indices and also cointegration among the GCC stock indices per se. The study investigates if there is any early sign of disintegration of GCC stock markets from oil price cyclicality because of non-oil diversification efforts. For this purpose the study period is linked to cyclicality of oil price -the first period comprising of Jan 2006-Dec. 2011 that covers oil price cycle during economic recession of 2008 and the second period comprising of Jan 2012 -September 2016 which covers oil price peak of 2012, price stability during 2012-2014 and recent price slum. This study covers analysis of cointegration of oil price and GCC stock indices during 2006-2011 & 2012-2016 separately to assess if continued oil slum during the recent period causes disintegration of oil price and stock market.
Literature Review
Literature in stock market cointegration has been thoroughly explored in the existing literature. The large body of research focused on using the Johansen (1988) test towards finding cointegration across the various international stock markets. Few important studies are cited below:
(i) Arshanapalli and Doukas (1993) examined relationships and interactions among the stock markets of New York, Japan, Paris, Frankfurt, and London, from January 1980 to May 1990 using unit root and cointegration analyses. They concluded that there has been an increasing interdependence among these stock markets after the crash of 1987, except for Japanese stock market. The French, UK, and German markets are significantly affected by the US market. The Japanese market performance has no links at all with any market in the US, France, Germany, and UK.
(ii) Koutmos (1996) found evidence that the stock markets of France, Germany, Italy, and the UK are integrated because they are affected not only by local news, but also by international news, especially unfavorable, stemming from other markets.
(iii) Friedman and Shachmurove (1997) found that the larger markets of the EU comprising France, Germany, the Netherlands, and UK are highly related, but the smaller markets are more independent, implying larger benefits from short-run diversification by extending stock investment into those smaller countries.
(iv) Serletis and King (1997) found evidence of two common stochastic trends in ten EU stock markets using quarterly data from 1971 to 1992. They suggested that complete integration of, or a single shared common trend in EU stock markets is not observed potentially because of some existing differences in fiscal and monetary policies across EU countries.
(v) Komlavi (2010) while analyzing the cointegration properties of major capital markets indices during the September, 2008 / August, 2009 episode of the financial and banking crises found that OECD group, Pacific group and East Asia group indices were co-integrated. He concluded that the U.S economic and financial conditions may impact in the long-run the performance of other markets because the increasing globalization favors the transmission effect on either major or emerging markets.
Turning back to GCC stock market, various researchers carried out cointegration tests to establish long run association among various stock markets in the GCC. Analyzing relationship between Saudi Arabia's TASI and eight other international stock markets of emerging and developed nations and applying Engle Granger test of cointegration, Al-Zalabani and Menon (2012) concluded that there is no relationship between the TASI and the indices of emerging economies and developed countries except that S&P 500 of US and TASI were co-integrated Arouri et al. (2013) found that there is a high level of cointegration between four countries of the Middle East countries and that inflation rates and exchange rate changes were the most significant determinants of integration. Paskelian, Nguyen and Jones (2013) explored the existence of cointegration of nine countries of the Middle East and North Africa (MENA) region with S&P 500 of US using Johansen test and Granger causality test. They concluded that markets in the MENA region are co-integrated with each other but not with the U.S. They attributed the level of cointegration to the MENA region policy efforts to remove capital flow barriers. They observed that the cointegration level could also be partly attributable to similarities in MENA countries in respect of dominant oil and gas sectors as well as fixed exchange rate system. This might be responsible for similar risk/return relationships within the region.
Alsuhaibani (2004) On the other hand, Rengasamy (2012) researched into the GCC stock markets and found no long term cointegration.
Therefore, cointegration studies on the GCC market indices showed a mixed result leaving scope for further research. This will help to appreciate influence of oil price on GCC stock market performance, and decide upon degrees of non-oil diversification. A primary investigation into stock market returns shows no similarity of return during short tenors. Also fund managers in the GCC region have started believing that the oil dependency is not exactly reflected in the stock market performance.
Theoretical Analysis
Oil dependency in GCC countries implies that Government spending are primarily dependent of oil revenue.
Mostly the GCC economies are free from corporate tax and personal income tax. Also there is no VAT on sale of goods. Several steps are taken to improve non-oil revenue adopting non-tax route. On the contrary, the IMF has recently outlined three-pint agenda for GCC countries in the tax-route:
(i) introduction of VAT which could contribute up to 2% of GDP;
(ii) introduction of corporate tax;
(iii) introduction of property taxes and excise.
Pending Government action on diversification of revenue base using tax route, economic activities of GCC mostly hover around oil surplus and the level of Government spending on infrastructural development. In times of oil slum reduction in Government spending to rationalize budget deficit directly impacts corporate earnings. Banking activities and performance are also predominantly guided by the oil revenue surplus. Most affected sector in times of oil slum is the real estate with resultant impact on employment, size of migrant labor force and related ancillary sectors. This explains that unless oil dependency is sufficiently reduced through diversification of fiscal sources, it is expected the stock market performance will remain reliant on oil price. Thus from the theoretical perspective it is expected that oil price and GCC stock market indices should remain co-integrated till such time the oil dependency is adequately reduced. The flipside of this cointegration is market indices would follow the oil price cyclicality which investors have to hedge.
Research Methodology
Research Hypotheses H0 Oil price and GCC stock market indices are co-integrated H1 GCC stock markets broke away from long term cointegration because of non-oil diversification.
Study period of 2006-2016 has been divided into two oil price cycles 2006-2011 & 2012-2016 . Data for seven stock market indices of GCC countries , namely Tadawul All Share Index (TASI), Abu Dhabi Stock Exchange General Index (ADXG), Dubai Financial Market General Index (DFM), Muscat Securities MSM 30 Index (MSM), Qatar Exchange Index (QSI), Kuwait Stock Exchange Index (KWSE) and Bahrain All Share Index (BAX) are sourced from www.investing.com historical data and oil price data from www.indexmundi.com.
Cointegration test is adopted since data series are I (1). Correlation analysis in non-stationery data series, i.e. data series which contain unit root, may reflect spurious relationship. Economic time series are dominated by smooth, long term trends, i.e. the variables behave individually as non-stationary random walks. In case the series are I (1), then the hypothesis of no relationship between them often gets rejected when there exists no relationship. In those cases existence of long run relationship among the variables is appropriately explored through cointegration test.
Selected data are transformed using Box -Cox transformation to achieve normality. Box and Cox (1964) developed a procedure to identify an appropriate exponent (λ= l) to use to transform data into normality. The λ value indicates the power to which all data should be raised. The Box-Cox power transformation searches from λ = -5 to +5 until the best value is found. However, there is no in-built normality check; the Box -Cox method checks for the smallest standard deviation. The underlying assumption is that among all transformations within λ = -5 to +5, transformed data have the highest likelihood to be normally distributed when standard deviation is the smallest.
[Also refer to Jason, (2010) ]. Hence Jarque -Bera test of normality is deployed.
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International Journal of Business and Management Vol. 12, No. 1; Jarque -Bera test as developed by Jarque and Bera (1980) is based on the sample skewness and kurtosis. The Jarque-Bera (JB) test statistic is defined as:
with S, K, and N denoting the sample skewness, the sample kurtosis, and the sample size, respectively. JB statistics (Table 2 ) is compared to χ2 (chi-square) distribution with 2 degrees of freedom. The null hypothesis of normality is rejected if the calculated JB value exceeds the critical value from the χ 2 distribution i.e. JB should be less than the critical value from the χ 2 distribution. A p-value for the test statistic is calculated as a chisquare distribution probability which signifies risk of rejection of the null hypothesis of normality.
Normality and white noise tests of the two data series are presented in Table 2 . It is found that JB test of normality is satisfied in respect of all variables except DFM & ADXG in 2006-11 series and for DFM for 2012-16 series. However, normality test is satisfied in respect ADXG for the sample period of 2012-16.
The other three tests (Box-Pierce, Ljung-Box, & McLeod-Li) are computed at different time lags. These tests are also based on the χ 2 distribution. They are used to test whether the data are generated by a white noise or not. The null hypothesis is that the data is assumed to be generated by a white noise process. Box -Pierce test [Box and Pierce (1970) ] indicates that if residuals are white noise , Box-Pierce Q statistic would follow a χ 2 distribution with (h -m) degrees of freedom. If a model is fitted, then m is the number of parameters and if no model is fitted m=0.
= Q is the Box-Pierce test statistic, which is compared against the χ 2 distribution; n is the total number of observations; h is the maximum lag and r k is correlation of data series at k-lag. Table 2 that the Box Pierce Q is much higher than the critical values from χ2 distribution at both 6 and 12 degree of freedom at 95% level of significance. Therefore, the null hypothesis is rejected; the data cannot be assumed to be generated by white noise. Ljung -Box test and McLeod -Li test also arrive at the same conclusion.
It is observed from
Ljung and Box [Ljung and Box (1978) ] believed there was a closer approximation to the χ 2 distribution than the Box-Pierce Q statistic, so they developed the alternative Q * statistic. The formula for the Ljung-Box Q * statistic is: * = ( + 2) ( − )
McLeod-Li test [McLeod and Li (1983) ] is portmanteau test for non-linear dependence. The same hypothesis testing procedure is followed:
All the three tests reject that residuals are generated by white noise, and hence the data series are non-stationary. International Journal of Business and Management Vol. 12, No. 1; serial correlation as in ADF. It rather takes the same estimation scheme as in DF test, but corrects the statistic to conduct for autocorrelations and heteroscedasticity. Thus null hypothesis that 'Oil price and GCC stock markets are co-integrated' is not rejected. It establishes that there exists long run association between oil price and stock markets. So the stock market investment decision in GCC will continued to be guided by ups and down in the oil price. There may exist other co-integrating variables arising out of common economic policies pursued by the GCC countries to maintain dollar peg that causes long run association among the GCC stock markets. This study did not explore the causes of long run association among GCC stock markets beyond cyclicality of oil price which can be the subject matter of further research. A critical shortcoming of this empirical research is that the transformed DFM data series failed test of normality.
However, the Johansen (1988) test does not account for structural breaks in the stock market data, which can be caused by major political or economic events or policy changes. Hence, they might falsely signal cointegration when there is none. The Gregory and Hansen (1996) residual-based cointegration analysis is applied when there is a structural break. Diversification efforts in the GCC countries could provide a structural break. The important limitation of this study is that Gregory -Hensen test is not deployed to validate the Johansen cointegration of oil price and GCC stock market indices.
Summary and Conclusions
This paper re-establishes that GCC stock cointegrated with oil price during the periods of two recent oil slumps. This explains that non-oil diversification impact is not strong enough to decouple stock market performance from cyclicality of oil price. After the economic recession of 2008, several attempts were made to reduce oil dependency. But those are found inadequate to avoid oil price cyclicality.
The GCC countries experienced a similar oil price during the early 1980s which caused a prolonged decline in consumption per capita that on average fell by more than 30 percent from the early 1980s peak and recovered to the early 1980s level only in the late 2000s as oil prices recovered. To avoid the oil dependency and decoupling stock markets from oil price, diversification to non-oil revenue seems urgent. Governments of various GCC countries are actively pursuing diversification policies to reduce oil dependency. Cointegration between oil and stock market indices proves that the diversification policies could not neutralize the impact of oil slum. Corporate earnings in the region remained dependent to oil surplus and government spending. Surprisingly, despite sufficient progress in non-oil diversification in the UAE, oil price and DFM and ADXG remain cointegrated subject to non-normality of the data series.
Aggregate export diversification can be disaggregated into two distinct dimensions: the extensive margin, which "measures the number of different export sectors," and the intensive margin, which "represents the diversification of export volumes across active sectors". Diversification in non-oil exports rose from 13% in 2000 to 30% in 2013 of non-oil GDP. Within non-oil exports of goods, manufacturing exports (in percent of non-oil GDP) have increased the most in the United Arab Emirates and Saudi Arabia, followed by Oman, and less so in other countries However, applying Theil index, a measure of concentration in a country's export structure ( a higher value of the index means a more concentrated exports), the IMF ( 2014) found lack of diversification at the extensive margin, given that not many new non-oil export products have been created over the years. For break the economic cyclicality, the GCC countries need to achieve both extensive margin and intensive margin.
At the policy making level, recent meeting of IMF Managing Director and US Treasury Chief to Gulf (27 Oct 2016) reflects similar concern. Jacob Lew, US Treasury Chief remarked that the challenges provide an opportunity for the GCC "to diversify its economy, expand opportunities …and widen financial base in order to make available additional resources to meet growing development needs." IMF recommendations of diversification through tax revenue is the fallout of lack of diversification at extensive margin.
Appendix Economic Parameters and Demographics of GCC Countries
GCC countries comprising of Saudi Arabia, United Arab Emirates (UAE), Oman, Qatar, Kuwait and Bahrain a political and economic alliance of all Arab countries in the Persian Gulf except Iraq. GCC was established in Abu Dhabi on 25 May 1981. The GCC states as important oil exporters achieved high growth in times of high oil price. The oil price slum (see Figure -2 ) costs GCC states their growth because of high oil dependency and resultant fiscal imbalance. Budget deficit of GCC countries arising out of low oil price forced various GCC Governments to cut Government spending. Dollar pegging in GCC countries (except Kuwait which is pegged to basket of currencies) has been working very well in periods of oil boom and slum. Recent speculative attack to Saudi Riyal had caused a temporary threat to ijbm.ccsenet.org
International Journal of Business and Management Vol. 12, No. 1; Saudi Riyal Peg. Sustained low oil prices have led to weakening of fiscal and external positions, and pushed various GCC Governments into large borrowings to fund deficits and support spending. The budgets of all GCC states are facing an average deficit of 13 per cent of gross domestic product (GDP) during 2016, of which budget deficit of Saudi Arabia is estimated to be in excess of 20 per cent. In general, countries with larger buffers can afford to maintain fiscal deficits further into the future, so as to reduce the impact of lower oil prices on growth. Almost all GCC countries (except Bahrain) have ratings similar to those of the best-performing advanced economies, but their debt ratios are considerably below advanced economy peers by some 20-40 percentage points of GDP. Oil exporters have additional options to finance fiscal deficits, including borrowing against their oil reserves and selling ownership stakes in both oil and non-oil industries.
Saudi Arabia, the world's biggest oil exporting country sold 5, 10 and 30 -year bonds to global investors. It raised $17.5 billion on 19 October 2016. The Saudi 30-year bond 2.1% above U.S. treasuries. Oil-rich Abu Dhabi issued a $5 billion Euro bond in April 2016 at 85 basis points above US Treasuries. Qatar raised $ 9 billion Eurobonds in May 2016 across three maturities-$3.5 billion in five-year notes at 120 basis points over U.S. Treasuries, $3.5 billion in 10-year bonds at 150 basis points over Treasuries and $2 billion of 30-year paper at a 210 basis-point spread. Earlier Bahrain issued an additional $450 million of an existing bond due 2021 to yield 5.7 percent in Feb. 2016, along with $300 million more of an existing bond due 2026 to yield 7.4 percent. Kuwait is reportedly contemplating to tap the international debt market for as much as $10 billion. Low price has not only dampen the macro-economic scenario, it had also impacted corporate earnings causing decline in GCC stock market indices.
